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TN r \m CL AIMS: 

1 . (CiiiTently aincndeti) A method for the synthesis o F carbide cemiet powders, 
comprising 

high-energy ball milling at a s pe ed greate r than 300 rotations p er minute a mixture of 

carljidc cermet precursor powders comnrisi u g at least two differe n t metal a and a carbon 

source to fonri an as-jniUcd powder; and 

annealing the as-milled powder to forn\ a carbide cermet powder wherein iho c arbide 
ccnrtet precu rsor pow d ers cojiig r tse n mcla l oxide, 

2. (Original) The method of claim 1 , wherein tlie cwbidc cermet precursor 
powders comprises ut least one of silicon, titaniimi, thorium, hafnium, vanadium^, chromium, 
tungsten, nickel^ cobalt, iron, imitalnni, niobium, or /irconiuiii, 

3 (Previously presented) The method of claim 1 , wherein the carbon source is 
grapliile, coal, thermal black, acetylene blacky coke, or a mixture thereof. 

4. (Original) The method of claim l> wherein the higli-energy ball milh'n^s is 
per fonncd using an attri tor. 

5. (Original) The method of claim 1, wherein annealing is carried out under a 
flow of inert gas. 

6. (Originiiil) The method of claim 1, wherein the carbide cermet precursor 
powders ai-e ball milled in tlie presence of a liqiiid,. 

7» (Original) The method of claim 1, comprising annealiirg is at a temperature in 
the ntiigc from abotit 500 to about ) 500 ''C. 

8, (Previously prcseTitcd) The method of chum 1, wherein the carbide cermet 
powder comprises nanosti-ucturcd partielers. 
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9. (CuiTcntly amended) A method for Ibe synthesis of micron- or submicron- 
sized, carbide cermet powders, comprising 

high energy ball niilliag at a spee d neate r than 300 rotations per m i nute h mixture of 

a carbon source, at least one of n pixjciirsor ofvSiC, TiC, VC, HfC, ThCz* TliC, CrjCj WC, 

WjC, ZrC, TaC, TajC, or NbC, and a metal source to form a milled powder; and 

annealing the milled powder to form niicron- or submicron-sizcd, carbide cermet 
powders w herein tl io o recuvsor i s a metal ox ide, 

10. (Original) Tlic method of claim 9, wherein the precursor of SiC, TiC, VC, 
life, ThCiy The, Cr3C2 WC, W^C, ZrC, TaC, Ta2C, or NbC is the corresponding oxide or 
Lslcmcnt. 

1 1 . (Original) Tho method of claim 9, wherein the metal is cobalt, nickel, iron, 
chromium^ or a nicl;el-chroiniuni alloy. 

12. (Onginal) The method of claim 9, wherein the carbon precursor U graphite, 
coal, thermal black, acetylene black, coke, or a combination thereof. 

13 . (Original) The method of claim 9, wherein aniieahng is canied out under a 
flow ofincrt gas and at a temperature hi the range from about SOC^C to about 1 SOO^C. 

14. (Previously presented) The method of claim 9, wherein the carbide cermet 
powtlor comprises nanostructurcd particles. 

1 5 . (Original) The nncthod o f claim 9, wherein the carbo n soxirce and cermet 
precursor powders r^re ball milled in the presence pfa Jiquid. 
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16. (Currently amended) A rncthod for the synthesis of micron- or submicron- 
sized tungsten carbide powders, comprising 

high-energy ball milling at grspc cd greater than 300 rotations t >c r nrn'mitG a mixture o C 
£L Utngsten ^ourc^ oxfdo . a carbon source, And a cobalt source to Tonii « milJcd powdw-; and 
annealing the milled powder to Tonm micron- or submicroii-sized tungsten CEirbidc 
cobalt powders. 

1 7. (Carrcntly amended) The method of claim 1 6, wherei ii the tungsten 
scHffg^oxidc is tungsten trioxidc and the cobalt source is cobialt or cobalt oxide. 

18. (Original) The method of claim 16, wherein the carbon precursor is graphite, 
coal> thermal black, ;ieetylciie black, coke, or a coinbinalion thereof. 

10. (Original) llie method of claim 16, wherein annealing is caiTiod out under a 
flow of inert gas, at a temperature in the range from about 700 to about UOC'C. 

20. (Oiiginal) The method of claim 1 6, wherein the tungsten cobalt carbide 
powder further comprises one or more of Ni, Cr, Nt-Cf alloy, TiC, TaC, NbC, VC, or CrsCj. 

21 . (Original) The mctliod orclaira 1 6, whcrem the tungsten cobalt carbide 
powder is nano structured. 

22. (Currently amended) The method of claim 16, wherein the carbon source, 
tungsten fiOttrce oxi<iQ, and cobaU firee-ufsoyaourcc powders arc ball niillcd in the presence of a 
liquid. 
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23. (Currently amended) A incthod for tho synthesis of micron- or submicron- 
$']Acd, nanostnicliired timgst<;n carbido cobalt powders, comprising 

high-cticrgy ball milling at a speed g rcaCet than 300 rotations per m i nute *i mixture of 
£i liingsLeii preei-fvsof oxide, a carbon source, and a cobalt precursor to form an as-milled 
powder; and 

annealing the as-miUcd powder at a temperature froni about 700 to about 1300 ^C, 
thereby forming micron- or submicion-siKed, tungsten carbide cobalt powders coinprisiag 
uanosUuctt) red p articles, 

24. (Previously presented) Tho method of claim 23, wherein the carbon source is 
graphite, coal, tlieunal bkck, acetylene black, coke, or a mi?:Larc thereof, 

25. (Original) Tlae method of claim 23, wherein annealing is cairied out under a 
How of inert gas. 

26. (Original) The method of cl^iim 23, wherein the nanostructured tunfisten 
cobalt carbide powder furlhcr comprises one member of the group consisting of TiC> TaC, 
NbC, VC. Ni, Fc, aad CrjCa. 

27. (Cuneritly amertdcd) *l'Jie nictliod of claim 23, wherein the carbon soiircOj 
tujigsicn oxide, and cobitU precursor powders <irc ball milled in the presence of liquid. 
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